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Abstract : 
In this work, a maximum power point tracking method, is developed for the DFIG wind turbine 
system under study to control the rotor side converter by   fuzzy controller in order to capture the 
maximum wind energy without measuring the wind velocity. 
Simulations  results,  are given and discussed with MATLAB /SIMULINK to validate the 
proposed control strategy for   10KW DFIG wind generator. 
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1-Introduction 
 
In the last decades, Renewable Energy Sources have attracted special attention in Europe and all 
over the world, in order to reach Increasing the security of energy supply and Reducing the 
emission of greenhouse gases[1] Among the different renewable energy generators, the wind 
generator is technically and economically the most developed one[2]  
Much of the wind turbines installed today are equipped with machine double-fed asynchronous 
(DFIG). This generator allows the production of electricity has variable speed, this allows then to 
better exploit the wind resources for different wind velocities. [3] Under optimal control 
conditions, the variable speed wind system can extract a maximum wind power for a wide range 
of wind [4] 
 
A DFIG consists of a wound rotor induction generator with the stator windings directly 
connected to a three-phase power grid and with the rotor winding mounted to a bidirectional 
back-to-back IGBT frequency converter . A schematic diagram of a variable-speed wind turbine 
system with a DFIG is shown in Fig. 1.Rotor side converter RSC and the grid side converter GSC 
are in 20-30% apparent power size  The controller of the utility side converter regulates the 
voltage across the DC link for power transmission to the gird, The RSC regulates the electro-
magnetic torque or active power and supplies some of the reactive power[5].  
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The scheme of the DFIG wind energy conversion system is presented in figure1. 
 
Fig1 Scheme of DFIG based wind system 
 
In this paper, a fuzzy logic controller is proposed to control the speed of the DFIG in order to 
track the maximum power operating point for a wide range of wind speed. This controller is 
applied to control the rotor side converter (RSC) by using a stator flux oriented strategy and an 
optimal speed reference which is estimated from the wind speed. 
The aim of controlling the GSC is to guarantee a smooth DC voltage and ensure sinusoidal 
currents in the grid side.But the GSC control is not study  in this work.  
 
2-Modelling of the turbine 
 
The wind power or wind power is defined as follows: 
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S is the circular area swept.  
Vw is wind speed  
 The aerodynamic power appearing at the turbine rotor is written: 
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The power coefficient Cp is the aerodynamic performance of wind turbine. It depends on the 
characteristic of the turbine. The variation of this coefficient as a function of tip speed ratio , 
TSR  
 
The TSR is  defined as the ratio between the linear speed of the blades and the wind speed. 
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The expression of the power coefficient was obtained by interpolation of measured points for a 
10KW wind turbine[6] 
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Fig.2. Curve  of the power coefficient versus the speed ratio TSR 
 
 
Fig.3. Power function  of TSR at fixed wind speed 
 
3-DFIG  Modelling 
 
In the rotating field reference frame,(fig.4) the model of the wound-rotor induction   machine is 
given by the following            equations[7]                                                     
 
Equations of stator voltage components 
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Equations of rotor voltage components:
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Equations of stator and rotor flux components:                                                  
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Mechanical equation: 
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The electromagnetic torque is expressed by
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Where J f is the mechanical damping coefficient and p is 
the number of pole pairs. Rs and Rr are  the stator and rotor phase resistances respectively. s, r 
are respectively the synchronous angular speed of the generator and the angular speed of the 
rotor. Ls, Lr are respectively the stator and rotor inductances and M is the magnetizing inductance. 
                                                      
 
Fig. 4.  
4-Maximum power tracking via fuzzy systems
At a given wind speed, the maximum turbine energy conversion efficiency occurs at an optimal 
TSR. 
 speed needs to change accordingly in order 
to maintain the optimaltip speed ratio TSR and thus to extract the maximum power from the 
available wind resources. 
The stator flux is set aligned with the d axis and we suppose that the grid is assumed to be strong 
and stable so s is constant. Moreover, the stator resistance of the DFIG is neglected. 
Since the stator flux is aligned with the d axis [2], we can write   ds= s and qs=0. Hence, 
equations (5), (6)  (7) and (9) become respectively:                                                   
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From (12), one can establish that the.electromagnetic torque can be controlled directly by acting 
on iqr current 
Then, the current reference is given by
                          (13)
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The fuzzy controller (FLC) is mainly used in nonlinear 
modelled and have more inputs, uncertain factors and inaccurate properties. In our case the fuzzy 
controller includes four parts: fuzzification, fuzzy rule base, reasoning and defuzzification as 
shown in the Fig. 5 
 
 
 
Fig.5. The block diagram of the proposed fuzzy based MPPT. 
 
The inputs of the fuzzy controller are the error e and the variation of the error 
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The output is the increment of the electromagnetic torque.                                 
 
The inference matrix is resumed in the following table            :                                              
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5-Results of simulation
The simulation results are based on the MATLAB/SimPowerSystem model of the DFIG. We 
validate our control by steps changing in wind speed. 
 
Fig.6.A step change wind speed profile.
 
 
 
a-With MPPT 
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b-Without MPPT 
 
Fig.7.The electric power under step change wind speed profile. 
 
 
a-With MPPT
 
b-Without MPPT 
Fig.8.Power coefficient evolution 
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a-With MPPT
 
b-Without MPPT 
Fig.9. Evolution of angular speed 
 
 
Fig.10.Point of work variation in  (P, ) plane 
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a-Without MPPT
 
b-With MPPT 
Fig 11 stator's current 
 
6-Conclusion
In this work, we have presented  wind energy conversion system made with a doubly fed 
induction generator. This system is constituted of a DFIG with the stator connected directly to the 
grid while the rotor is connected to the grid through AC-DC-AC PWM converters.  The control 
of the rotor side converter based on a fuzzy logic controller (FLC), is presented. The aim of 
controlling the RSC is to extract a maximum power from the wind without capturing his 
speed.Good resultants are obtained. 
The capability of the proposed controller is verified by using MATLAB/SIMULINK and apply a 
step changing wind speed, It is worth noting a pollution in current of stator 
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